Surface and intracellular nicotinic receptors expressed in intact adrenal chromaffin cells: direct measurements using [3H]epibatidine.
The presence and importance of assembled, intracellular neuronal nicotinic acetylcholine receptors (nAChRs) has not been established in native systems. In these studies [3H]epibatidine binding techniques were used to characterize surface and intracellular sites expressed in intact bovine adrenal chromaffin cells in culture. Permeant (300 microM nicotine) and impermeant (5 mM carbachol) cholinergic agents were used to define specific [3H]epibatidine binding to total (surface and intracellular) sites and surface sites, respectively. Intracellular [3H]epibatidine binding sites were characterized after eliminating surface binding sites via alkylation. Equilibrium binding to all sites was reached within 30 min at room temperature. Homologous (epibatidine) competition experiments on total (surface and intracellular) binding sites demonstrated a significant fraction of the high affinity sites were localized to intracellular compartments. Saturation binding assays to surface and intracellular sites revealed K(d) values of 1.9+/-1.1 and 3.6+/-1.9 nM, respectively. These binding studies document the existence of a significant population of high affinity, intracellular binding sites in native neuronal cells and support their characterization as assembled, alpha3beta4* nAChRs. Although the intracellular nAChRs represent approximately 70% of the total, high-affinity nAChRs expressed in cultured chromaffin cells, they do not appear to be involved in functional recovery after nAChR down-regulation.